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0 Radially mounted spring to connect, lock and unlocic, hold snap-on fastening, and for mechanical, 
electromagnetic shielding, electrical conductivity, thermal dissipation with environmental sealing. 



® A mechanism for connecting and disconnecting, 
locking and unlocking, and holding members (10,12) 
to one another, including snap-on fasteners, and at 
the same time providing mechanical, electromag- 
netic shielding, electrical conductivity, and thermal 
dissipation, coupled with environmental sealing, is 
provided by a cylindrical or elliptical body (12) hav- 
ing a circumferential groove (34) therein and a con- 
tinuous coil spring (22) disposed therein. A housing 
(10), having a bore (36) sized to accommodate the 
cylindrical, or spherical, body (12), is provided, and 
a tapered bottom in the circumferential groove (34) 
prevents the spring (22) from turning past a vertical 
line, thus locking or connecting the cylindrical, or 
spherical, member (12) with the housing or plate 
(10). 
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The present invention generally relates to 
mechanisms for connecting and locking, connect- 
ing and unlocking, and connecting and holding two 
surfaces utilizing a canted-coil spring. More par- 
ticularly, the surfaces may be cylindrical or spheri- 
cal; and electromagnetic shielding, electrical con- 
ductivity, heat dissipation and environmental seal- 
ing may also be effected through the use of the 
present invention. 

Canted-coil springs suitable for the present in- 
vention and a description thereof, along with the 
loading characteristics of such springs, may be 
found in U.S. Patent Nos. 4.655,462: 4,826,144; 
4,830.344; 4.876,781; 4,893.795; 4,907.788; 
4,91 5.366: 4,934,666; 4,961 ,253; 4,964.204; 
4,974,821; 5,072,070; 5.079,388; 5,108,078; 
5,117,066; 5,134,244; 5,160.122; 5,161,806; and 
5.203,849. All of these patents have been issued to 
Peter J. Balsells. 

In addition, the hereinabove referenced issued 
patents, which are herewith incorporated by spe- 
cific reference thereto, describe, in general, elec- 
tromagnetic shielding effectiveness of coil spring 
assemblies, particularly U.S. Patent Nos. 4,934.666; 
5.079,388; and 5.134.244. 

The present invention provides for a mecha- 
nism suitable for many mechanical and electrical 
applications. In particular, in electrical applications, 
the greatest suitability for the present invention 
combines environmental sealing with enhanced 
electrical conductivity. The use of an elastomer 
with a spring in intimate contact with surrounding 
coils achieves enhanced environmental sealing. 
The intimate contact between loaded points also 
inhibits foreign material, such as moisture, dust or 
oxidation that may be present, thus providing an 
effective environmental seal. 

SUMMARY OF THE INVENTION 

A connect/disconnect, lock/unlock, snap-on fas- 
tening and hold mechanism for mechanical, elec- 
tromagnetic shielding, electrical conductivity and 
thermal dissipation, with further provision for envi- 
ronmental sealing, in accordance with the present 
invention, generally includes a cylindrical or spheri- 
cal body having a circumferential grove therein with 
generally parallel side walls. A continuous coil 
spring is provided and disposed in the circumferen- 
tial groove with a portion thereof protruding from 
the circumferential groove. 

Further, in accordance with the present inven- 
tion, a housing is provided which has a bore sized 
to accommodate the cylindrical, or spherical, body. 
Groove means, disposed on an inside surface of 
the bore, are provided for receiving the protruding 
spring portion and for enabling assembly of the 
cylindrical, or spherical, body within the bore when 



the cylindrical, or spherical, body and housing are 
moved in one direction with respect to another. 

In addition, means defining a tapered bottom in 
the circumferential groove Is provided for prevent- 
5 ing the spring from turning past a vertical line when 
the cylindrical, or spherical, body and housing are 
moved In another direction with respect to one 
another. This structure prevents disassembly of the 
cylindrical, or spherical, body and housing when 
10 they are moved in another direction with respect to 
one another. 

More particularly in accordance with the 
present invention, the circumferential groove may 
have a groove width which is smaller than a coil 
75 height of the spring. In addition, the tapered bottom 
may join one of the general parallel side wails at an 
angle between about 0 " and about 60 • . 

Preferably, the tapered bottom may join both 
parallel side wails at an angle between about 10* 
20 and 20 • . 

The groove means may include a surface of 
revolution disposed at an angle with the cylindrical, 
or spherical, body axis. 

In another embodiment of the present inven- 
25 tion, the tapered bottom may include two flat sur- 
faces intersecting one another and each disposed 
at an acute angle to an adjoining parallel side wall. 
This enables the cylindrical, or spherical, body and 
housing to be locked in both directions, as 
30 hereinafter described in greater detail. 

Preferably, the continuous spring includes coils 
sized for causing adjacent coils to abut one another 
upon assembly of the cylindrical, or spherical, 
body within the bore in order to increase magnetic 
35 shielding, electrical conductivity, thermal dissipa- 
tion and environmental sealing between the cylin- 
drical, or spherical, body and the housing. 

Environmental sealing may be preferably en- 
hanced by utilizing a spring filled with an elastomer 
40 which may be hollow or solid. 

In an alternative embodiment of the present 
invention, a housing includes a bore therein having 
a circumferential groove with generally parallel side 
walls with a continuous coil spring disposed therein 
45 with a portion protruding therefrom. 

A cylindrical, or spherical, body is sized for 
insertion into the bore, and groove means disposed 
on an outside surface of the cylindrical, or spheri- 
cal, body is provided for receiving the protruding 
50 spring portion and for enabling assembly of the 
cylindrical, or spherical, body within the bore when 
the cylindrical, or spherical, body and housing are 
moved in one direction with respect to one another. 
In addition, means are provided for defining a 
55 tapered bottom in the circumferential groove for 
preventing the spring from turning past a vertical 
line when the cylindrical, or spherical, body and 
housing are moved in another direction with re- 
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spect to one another in order to prevent disassem- 
bly of the cylindrical, or spherical, body and hous- 
ing. 

In a fastener ennbodiment of the present inven- 
tion suitable for snap-on fastenings, a cylindrical 
body includes a body diameter and an end portion 
having a diameter smaller than the body diameter. 
Means are provided which define a circumferential 
groove in the end portion with generally parallel 
side walls and a continuous coiled spring is dis- 
posed in the circumferential groove with a portion 
thereof protruding from the circumferential groove. 

A plate is provided which has a thickness and 
an opening therein with a diameter greater than the 
end portion diameter and smaller than the body 
diameter, The plate provides means for receiving 
the end portion with the spring protruding from the 
circumferential groove on the side of the plate 
opposite another side of the plate facing a cylin- 
drical body. 

Means defining a tapered bottom in the cir- 
cumferential groove are provided for preventing the 
spring from turning past a line perpendicular to the 
cylindrical body access in order to prevent dis- 
assembly of the cylindrical body from the plate. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The advantages and features of the present 
invention will be better understood by the following 
description when considered in conjunction with the 
accompanying drawings in which: 

Figure 1 is a cross-sectional view of one em- 
bodiment in accordance with the present inven- 
tion in which a spring is disposed in a housing 
with a piston shown in a disconnected position 
with the housing assembly; 
Figure 2 is a view of the embodiment shown in 
Figure 1 showing the piston in a locked position 
within the housing; 

Figure 3 is an enlarged view of the spring dis- 
posed between the piston and housing shown in 

Figures 1 and 2; 

Figure 4 is a cross-sectional view of the spring 
shown in Figure 3 in a free position; 
Figure 5 is the spring shown in Figure 3 shown 
in a locked configuration; 

Figure 6 is an alternative embodiment of the 
present invention in which the spring is mounted 
in a housing showing the piston in an unlocked 
or disconnected position; 

Figure 7 is another view of the embodiment 
shown in Figure 6 showing the piston In the 
locked position; 

Figure 8 is an alternative embodiment of the 
present invention showing a radial detent in a 
housing having an angle on both sides of a 
groove therein with a tapered bottom and a 
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piston groove causing a force necessary to dis- 
connect the piston in one direction to be less 
than the force necessary to disconnect the pis- 
ton moving it in another direction; 

5 Figure 9 is an alternative embodiment of the 

present invention showing a housing configura- 
tion for holding a piston with a spring particularly 
suitable for electromagnetic shielding and ther- 
mal dissipation; 

10 Figure 10 shows a radially mounted spring and 
a piston with a detent in a housing in which two 
tapered sections provide a bottom for the piston 
groove; 

Figure 11 is an embodiment similar to that 
75 shown in Figure 10, showing the spring in a 
different arrangement within the piston groove: 
Figure .12 is an enlarged cross-sectional view of 
the spring shown in the embodiments of Figures 
10 and 11; 

20 Figure 13 is a fastener embodiment of the 
present invention showing a variation of a ta- 
pered bottom with the piston locked to a plate; 
Figure 14 is a view similar to the fastener em- 
bodiment shown in Figure 13, showing the 

25 spring in a free position and the plate separated 
from the cylindrical body before assembly there- 
of; 

Figure 15 is a view similar to the fastener em- 
bodiment shown in Figure 1 4, showing the cylin- 
30 drical body and plate member fully assembled; 

Figure 16 is an enlarged view of the spring 
shown in Figure 13; 

Figure 17 is an alternative view of the present 
invention in which the groove has a flat bottom; 

35 Figure 18 is a view similar to the fastener em- 

bodiment shown in Figure 17 with a spring but- 
ted against a plate, thereby preventing disas- 
sembly of the cylindrical body and the plate; 
Figure 19 shows a snap-on embodiment in 

40 which the cylindrical body is fastened to a hous- 
ing; 

Figure 20 is similar to the embodiment shown 
with the cylindrical body inserted Into the hous- 
ing; 

45 Figure 21 is an enlarged view of the spring 

shown in Figure 20 showing the compressed, or 
butted, spring preventing the disassembly of the 
cylindrical body in the housing; 
Figure 22 is an alternative embodiment of the 

50 present invention similar to that shown in Figure 
20 with the groove having a flat bottom; 
Figure 23 is an enlarged view of the spring 
showing the compressed, or butted, spring pre- 
venting disassembly of the cylindrical body from 

55 the housing; 

Figure 24 is another embodiment of the present 
invention in which the groove is disposed within 
a spherical body; 

3 
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Figure 25 is yet another embodiment of the 
present invention in which the groove is dis- 
posed within a housing for supporting a spheri- 
cal body; 

Figures 26a, 26b are cross-sectional views of an 
elastomer-filled spring having a hollow center 
suitable for use in the present invention; 
Figures 27a, 27b are alternative embodiments of 
the spring suitable for use in the present inven- 
tion having a solid elastomer therein; and 
Figures 28a, 28b are other embodiments of the 
spring in accordance with the present invention 
haying an elastomer therein extending exterior 
to the coils along minor axes thereof. 

DETAILED DESCRIPTION 

Turning now to Figure 1. there is shown a 
mechanism in accordance with the present inven- 
tion which generally includes a cylindrical body 12 
having a circumferential groove 14 therein with 
generally parallel side walls 16, 18. 

A continuous coil spring 22 is disposed within 
the groove 14 having a portion 24 protruding from 
the circumferential groove 14. 

A housing 28 is provided having a bore 30 
which is sized for accommodating the cylindrical 
body 12. 

A groove 34, disposed on an inside surface 36 
of a bore 30, provides a means for receiving the 
protruding spring portion 24 and for enabling as- 
sembly of the cylindrical body 12 within the bore 
30 when the cylindrical body 12 and housing 28 
are moved in the direction of arrows 40, 42, shown 
in Figures 1 and 2, respectively. Figure 1 shows 
the piston in a disconnected, or unlocked, position 
with respect to the housing 28, and Figure 2 shows 
the piston in a connected, or locked, position with 
respect to the housing 28. 

A tapered bottom 40 of the groove 14 provides 
a means for preventing the spring 22 from turning 
past a vertical line 44 (see Figure 3) when the 
cylindrical body 12 and housing 28 are moved in 
another, opposite, direction as indicated by the 
arrow 46. This prevents disassembly of the cylin- 
drical body 12 and the housing 28 in the direction 
of the arrow 46. While the bottom may be flat, 
improved reliability is achieved with the tapered 
bottom because It facilitates assembly and dis- 
assembly with minimum stress concentration on 
the spring 22. 

Figure 3 is an enlarged view of the spring 22 
showing a coil 50 in a loaded position between the 
cylindrical body 12 and the housing 28. Figure 4 
shows the coil 50 in a free position within the 
piston groove 14 and showing a circumferential 
groove 14 having a groove width 52, which is 
smaller than a coil height 54, as shown by the 



dashed lines in Figure 4. The coil also has a coil 
width 56, which is greater than a maximum groove 
depth 60, thereby enabling the coil portion 24 to 
protrude from the groove 14. 

5 Figure 5 shows the spring 22 in a compressed 

position locking the cylindrical body 12 to the 
housing 28. As shown In Figure 5, the tapered 
bottom 40 may join both the parallel side walls 16. 
18 at an angle A. The degree of force to compress, 

70 connect and unlock is substantially influenced by 
the taper angle A; the smaller the taper, the higher 
the force. As the taper angle increases, the force 
decreases. The angle A may vary from 0 • to 89* , 
but preferably the angle A is between about 10° 

75 and about 20 • . 

Figures 6 and 7 show an alternative embodi- 
ment 70. in accordance with the present invention, 
having a cylindrical body 72 and a groove 74 with 
side walls 76, 78 disposed in a housing 80 with a 

20 spring 82 disposed therein. The groove 86 having a 
ramp portion 88 functions in the same manner as 
the embodiment 10 shown in Figures 1-5. Figure 6 
shows the cylinder in an unlocked, or disconnect- 
ed, position and Figure 7 shows the cylindrical 

25 body 72 in a locked, or connected, position with 
respect to the housing 80. 

Movement of the piston In the direction of 
an-ow 90 is prevented by the spring 82 while move- 
ment in the direction of arrow 92 enables the 

30 cylindrical body 72 to be disconnected from the 
housing 80. The tapered bottom 40 of the embodi- 
ment lO.and 96 of embodiment 70 provides a 
substantially greater degree of reliability because it 
facilitates assembly and disassembly with a mini- 

35 mum stress concentration acting on the spring, 
thus increasing its reliability. 

In addition, the amount of locking force, as 
hereinabove noted, may be controlled by the angle 
A of the tapered bottom. 

40 Figure 8 shows an alternative embodiment 100 

which includes a cylindrical body, or a piston, 102 
disposed within a housing 104. A groove 106 in the 
piston 102 includes a tapered bottom for support- 
ing a spring 110. A radial detent 112 in the housing 

45 104 includes ramp portions 116, 118 on each side 
thereof to facilitate assembly and connecting of the 
piston 102 with the housing 104 in both directions, 
as indicated by the arrows 120, 122. 

Figure 9 shows yet another embodiment 126, 
50 in accordance with the present invention, generally 
showing a piston 128 within a housing 130 with a 
groove 132 having a tapered bottom 136, or a flat 
bottom, not shown, for receiving a spring 138 and 
holding body 128 within housing 130. A ramp por- 
55 tion 140 on the housing 130 facilitates assembly of 
the piston 128 within the housing 130. 

The embodiment 146. shown in Figures 10, 11 
and 12. enables a piston 148 to be connected and 
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locked in both directions within a housing 150. For 
the purposes of the present description, this term 
means that the piston 148 is locked in one direc- 
tion but can be disconnected in the opposite direc- 
tion and. by switching the position of a spring 152 s 
within a groove 154, having two tapered surfaces 
158, 160 connect and lock can be achieved in the 
opposite direction. In Figures 10 and 11, a locked 
position is indicated by the arrows 162, 164; and 
the unlocked position is indicated by the arrows io 
166, 168. As most clearly shown in Figure 12, the 
tapered surfaces 158, 160 join respective groove 
side walls 172. 174 at angles B. C which are acute. 
Thus, depending upon the position of the spring 
152, locking action can be achieved in one direc- is 
tion, as shown by the arrows 162. 164 or in the 
opposite direction, as indicated by the arrows 166, 
168. 

In Figure 13 there is yet another embodiment 
180 in accordance with the present invention, 20 
which provides a snap-on fastening connection be- 
tween a cylindrical member 182 and a housing 
plate 184. The cylindrical member 182 and plate 
184 are held together by means of a canted-coil 
spring 190. The member 182 may be cylindrical 25 
although means of fabrication to other geometries, 
such as rectangular or elliptical shape (not shown), 
may be utilized. In addition, the spring 190 may' be 
mounted in the piston in a circular pattern as 
shown or in the housing. 30 

Figure 14 shows the embodiment 180 with the 
plate 184 separated from the cylindrical housing 
182. A groove 182 in an end portion 182A moves a 
tapered bottom 194. 

As shown in Figure 16, a tapered bottom 194 35 
in the circumferential groove 192 prevents a spring 
190 from rotating past a line 191 perpendicular to 
the cylindrical body axis in order to prevent dis- 
assembly of the cylindrical body 182 from the plate 
184. 40 

The plate 184 has a selected thickness and an 
opening 193 therein with a diameter greater than 
the diameter of the end portion 182A and smaller 
than the body 182 diameter for receiving the end 
portion 182A with the spring protruding, as shown 45 
in Figure 13. from the circumferential groove 192 
on a side 197 of the plate 184 opposite another 
side 199 of the plate 184 facing the cylindrical 
body 182. 

Turning to Figure 15, there is shown an en- 50 
larged view of the end portion 182A showing the 
spring 190 in a fully assembled position. 

As most clearly shown in Figure 16, the groove 
192 in the member 182 includes a tapered bottom 
194. The tapered groove 192 permits substantially 55 
a greater degree of flexibility in assembly and the 
angle of the taper influences such flexibility as 
hereinabove noted. After the assembly takes place. 



it is necessary that the spring have sufficient force 
to snap inward or outward and create the actual 
locking action that keeps the member 182 and the 
plate 1 84 together. 

In addition, an outward groove side wall 198 
may be disposed at an angle cr for the purpose of 
preventing the spring 190 from vibrating out of the 
groove 192 and further provide a greater degree of 
reliability of performance. 

The spring 190 may be sized so that it is 
compressed in a manner that the coils will butt or 
nearly butt to provide for effective electromagnetic 
shielding and improved electrical conductivity be- 
tween the member 182 and plate 184 as well as* 
provide improved thermal dissipation and environ- 
mental sealing. In this configuration, destruction of 
the spring 190 may be necessary in order to sepa- 
rate the member 182 from the plate 184. 

Figure 17 is an alternative embodiment of the 
present invention in which the groove 192 includes 
a flat bottom 194A. While performance with this 
configuration may be adequate in certain snap-on 
fastening applications, it is preferred that the 
groove 192 bottom be tapered as hereinabove de- 
scribed. 

Figure 18 is a view similar to Figure 17 show- 
ing the spring 190 in a compressed or butted 
position with respect to the plate 184 and the end 
portion 182A, thereby preventing disassembly of 
the plate 184 from the cylindrical body 182. 

Figure 19 is another alternative snap-on fas- 
tener mechanism 180A which includes a cylindrical 
body 182A with an end portion 182B with a groove 
192A fastening, with housing 184A having a bore 
193A with a groove 193B therein. The snap-on 
fastening operation is similar to that described in 
connection with the fastener 180 shown in Figure 
14. 

Figure 20 is a view similar to Figure 19 with the 
cylinder 182A in engagement with the housing 
184A. Figure 21 shows a view of the embodiment 
180A with the spring 190 disposed in the groove 
1938, having a tapered bottom 194A. 

Figure 22 is a view similar to that shown in 
Figure 21 with the groove 1938 having a flat bot- 
tom 1948. Figure 23 is a view similar to that shown 
in Figure 22 in which the spring 190 is com- 
pressed, or butted, thereby preventing disassembly 
of the cylindrical body 182A from the housing 
184A. 

As shown in Figures 24 and 25 respectively, 
there are two additional embodiments 202, 204 of 
the present invention showing spherical members 
206, 208 mounted to a housing 212, 214 respec- 
tively through the* use of springs 216, 218, dis- 
posed in grooves 222, 224 respectively. In embodi- 
ment 202, the groove 222 is disposed within the 
spherical member 206 and in the embodiment 204, 
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the groove 224 Is disposed within the housing 214. 
As hereinabove noted, the groove width is prefer- 
ably smaller than the coil height, and the grooves 
222. 224 include tapered bottonns 228. 230, a flat 
bottonn, not shown, which function in the manner as 5 
hereinabove described. 

Environmental sealing may be enhanced for 
any of the hereinabove described embodiments by 
filling springs 236, 238, 240 with elastomer 242, 
244, 246, as shown in Figures 26a-28b. io 

With specific reference to Figure 26a, the 
elastomer may have a hollow center 248 or. as 
shown in Figure 28a, the elastomer may have 
portions 250 protruding beyond the spring 240 
along a minor axis 252 thereof. Canted-coil. 76 
elastomer-filled spring assemblies suitable for the 
present invention are taught in U.S. Patent No. 
5,161,806, as hereinabove noted, which is incor- 
porated herewith by this specific reference thereto 
for teaching elastomer filled springs. 20 

For applications that require electromagnetic 
shielding, electrical conductivity, or heat dissipa- 
tion, or a combination of them, it is necessary that 
upon loading of the spring 236. 238, 240 that the 
portion under load, the protruding portion, provides 25 
electrical conductivity which is achieved by remov- 
ing insulating material such as elastomers, dust, 
moisture and oxidation, etc. from the spring wire at 
the loading points of contact so that such electrical 
conductivity is enabled. 30 

To achieve the highest degree of conductivity 
and reliability, as well as environmental sealing, the 
highest reciprocity possible should be achieved at 
the loading points, and this occurs when the groove 
width 52, as shown in Figure 4, Is smaller than the 35 
coll height 54 with a very small tapered bottom, 
resulting In a high load along the major axis of the 
elliptical coil 24. The intimate contact between the 
loading points also eliminates foreign material, 
such as dust, moisture, or oxidation that may be 40 
present, from entering the groove 14. thus provid- 
ing effective environmental sealing. 

Although there has been hereinabove de- 
scribed specific embodiments of the present inven- 
tion, for the purpose of illustrating the manner in 45 
which the invention may be used to advantage, it 
should be appreciated that the invention is not 
limited thereto. Accordingly, any and all modifica- 
tions, variations, or equivalent arrangements which 
may occur to those skilled in the art, should be so 
considered to be within the scope of the present 
invention as defined In the appended claims. 

Claims 

55 

1- A connect/disconnect, lock/unlock and hold 
mechanism for mechanical, electromagnetic 
shielding, electrical conductivity, and thermal 



dissipation coupling with environmental seal- 
ing, the mechanism comprising: 

a cylindrical body having a circumferential 
groove therein with generally parallel side 
walls; 

a continuous coil spring disposed in said 
circumferential groove with a portion thereof 
protruding from said circumferential groove; 

a housing having a bore therein sized to 
accommodate said cylindrical body and groove 
means, disposed in an inside surface of said 
bore, for receiving the protruding spring por- 
tion and for enabling assembly of the cylin- 
drical body within the bore when the cylindrical 
body and housing are moved in one direction 
with respect to one another; and 

means, defining a tapered bottom in said 
circumferential groove, for preventing the 
spring from turning past a vertical line when 
the cylindrical body and housing are moved in 
another direction with respect to one another In 
order to prevent disassembly of the cylindrical 
body and housing. 

2. The mechanism according to claim 1 wherein 
the circumferential groove has a groove width 
which is smaller than a coil height of the 
spring. 

3. The mechanism according to claim 2 wherein 
the tapered bottom joins one of the generally 
parallel side walls at an angle between about 
0 • and about 60 • . 

4. The mechanism according to claim 2 wherein 
the tapered bottom joins both parallel side 
walls at an angle between about 0' and about 
60 V 

5. The mechanism according to claim 4 wherein 
said groove means comprises a surface of 
revolution disposed at an angle with the cylin- 
drical body axis. 

6. The mechanism according to claim 2 wherein 
said tapered bottom comprises two flat sur- 
faces intersecting one another and each dis- 
posed at an acute angle to an adjoining par- 
allel side wall. 

7. The mechanism according to claim 1 wherein 
said continuous spring includes coils sized for 
causing adjacent coils to abut one another 
upon assembly of the cylindrical body within 
the bore in order to increase electromagnetic 
shielding, electrical conductivity, thermal dis- 
sipation and environmental sealing between 
the cylindrical body and housing. 
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8. The mechanism according to claim 1 further 
comprising an elastomer disposed within said 
continuous spring. 

9. The mechanism according to claim 8 wherein 
said elastomer has a hollow core. 

10. A connect/disconnect, lock/unlock and hold 
mechanism for mechanical, electromagnetic 
shielding, electrical conductivity, and thermal 
dissipation coupling with environmental seal- 
ing, the mechanism comprising: 

a housing including a bore therein having 
a circumferential groove with generally parallel 
side walls; 

a continuous coil spring disposed in said 
circumferential groove with a portion thereof 
protruding from said circumferential groove: 

a cylindrical body sized for insertion into 
said bore and groove means, disposed on an 
outside surface of said cylindrical body, for 
receiving the protruding spring portion and for 
enabling assembly of the cylindrical body with- 
in the bore when the cylindrical body and 
housing are moved in one direction with re- 
spect to one another; and 

means, defining a tapered bottom in said 
circumferential groove, for preventing the 
spring from turning past a vertical line when 
the cylindrical body and housing are moved In 
another direction with respect to one another in 
order to prevent disassembly of the cylindrical 
body and housing. 

11. The mechanism according to claim 10 wherein 
the circumferential groove has a groove width 
which is smaller than a coil height of the 
spring. 

12- The mechanism according to claim 11 wherein 
the tapered bottom joins one of the generally 
parallel side walls at an angle between about 
10* and about 20*. 

13. The mechanism according to claim 11 wherein 
the tapered bottom joins both parallel side 
walls at an angle between about 10' and 
about 20 • . 

14. The mechanism according to claim 13 wherein 
said groove means comprises a surface of 
revolution disposed at an angle with the cylin- 
drical body axis. 

15. The mechanism according to claim 11 wherein 
said tapered bottom comprises two flat sur- 
faces intersecting one another and each dis- 
posed at an acute angle to an adjoining par- 



allel side wall. 

16. The mechanism according to claim 10 wherein 
said continuous spring includes coils sized for 

5 causing adjacent coils to abut one another 

upon assembly of the cylindrical body within 
the bore in order to Increase electromagnetic 
shielding, electrical conductivity, thermal dis- 
sipation and environmental ' sealing between 

10 the cylindrical body and housing. 

17. The mechanism according to claim 10 further 
comprising an elastomer disposed within said 
continuous spring. ' 

75 

18. The mechanism according to claim 17 wherein 
said elastomer has a hollow core. 

19. A snap-on fastening mechanism for mechani- 
se cal, electromagnetic shielding, electrical con- 
ductivity, and thermal dissipation coupling with 
environmental sealing, the mechanism com- 
prising: 

a cylindrical body having a body diameter 
25 and an end portion having a diameter smaller 

than the body diameter; 

means defining a circumferential groove in 
said end portion with generally parallel side 
walls; 

30 a continuous coil spring disposed In said 

circumferential groove with a portion thereof 
protruding from said circumferential groove; 

plate means, having a selected thickness 
and an opening therein with a diameter greater 

35 than the end portion diameter and smaller than 

the body diameter, for receiving the end por- 
tion with the spring protruding from the circum- 
ferential groove on a side of the plate means 
opposite another side of the plate means fac- 

40 ing the cylindrical body; 

means, defining a tapered bottom in said 
circumferential groove, for preventing the 
spring from turning past a line perpendicular to 
the cylindrical body axis In order to prevent 

45 disassembly of the cylindrical body from the 

plate means. 

20. The mechanism according to claim 19 wherein 
the circumferential groove has a groove width 

50 which is smaller than a coil height of the 

spring. 

21. The mechanism according to claim 20 wherein 
the tapered bottom joins one of the generally 

55 parallel side walls at an angle between about 

0 ' and about 60 • . 



7 



0649994A1 I > 



13 



EP 0 649 994 A1 



14 



22. The mechanism according to claim 20 wherein 
the tapered bottom joins both parallel side 
wails at an angle between about 0 * and about 
60'. 



29. The mechanism according to claim 27 wherein 
the tapered bottom joins both parallel side 
walls at an angle between about 10* and 
about 20 * . 



23. The mechanism according to claim 19 wherein 
said continuous spring includes coils sized for 
causing adjacent coils to abut one another 
upon assembly of the cylindrical body within 
the bore in order to increase electromagnetic 
shielding, electrical conductivity, thermal dis- 
sipation and environmental sealing between 
the cylindrical body and plate means. 

24. The mechanism according to claim 19 further 
comprising an elastomer disposed within said 
continuous spring. 

25. The mechanism according to claim 24 wherein 
said elastomer has a hollow core. 

26. A connect/disconnect, lock/unlock and hold 
mechanism for mechanical, electromagnetic 
shielding, electrical conductivity, and thermal 
dissipation coupling with environmental seal- 
ing, the mechanism comprising: 

a spherical body having a circumferential 
groove therein with generally parallel side 
walls; 

a continuous coil spring disposed in said 
circumferential groove with a portion thereof 
protruding from said circumferential groove; 

a housing having a bore therein sized to 
accommodate said spherical body and groove 
means, disposed in an inside surface of said 
bore, for receiving the protruding spring por- 
tion and for enabling assembly of the spherical 
body within the bore when the spherical body 
and housing are moved in one direction with 
respect to one another; and 

means, defining a tapered bottom in said 
circumferential groove, for preventing the 
spring from turning past a vertical line when 
the spherical body and housing are moved in 
another direction with respect to one another in 
order to prevent disassembly of the spherical 
body and housing. 

27. The mechanism according to claim 26 wherein 
the circumferential groove has a groove width 
which is smaller than a coil height of the 
spring. 

28. The mechanism according to claim 27 wherein 
the tapered bottom joins one of the generally 
parallel side walls at an angle between about 
10* and about 20*. 



30. A connect/disconnect, lock/unlock and hold 
mechanism for mechanical, electromagnetic 
shielding, electrical conductivity, and thermal 
dissipation coupling with environmental seal- 

10 ing, the mechanism comprising: 

a housing including a bore therein having 
a circumferential groove therein with generally 
parallel side walls; 

a continuous coil spring disposed in said 

15 circumferential groove with a portion thereof 

protruding from said circumferential groove; 

a spherical body sized for insertion into 
said bore and groove means disposed on an 
outside surface of said spherical body, for re- 

20 ceiving the protruding spring portion and for 

enabling assembly of the spherical body within 
the bore when the spherical body and housing 
are moved in one direction with respect to one 
another; and 

25 means, defining a tapered bottom in said 

circumferential groove, for preventing the 
spring from turning past a vertical line when 
the spherical body and housing are moved in 
another direction with respect to one another in 

30 order to prevent disassembly of the spherical 

body and housing. 

31. The mechanism according to claim 30 wherein 
the circumferential groove has a groove width 

35 which is smaller than a coil height of the 

spring. 

32. The mechanism according to claim 31 wherein 
the tapered bottom joins one of the generally 

40 parallel side walls at an angle between about 

0 • and about 60 • . 

33. The mechanism according to claim 31 wherein 
the tapered bottom joins both parallel side 

45 walls at an angle between about 10* and 

about 20 • . 

34. The mechanism according to claim 31 wherein 
said groove means comprises a surface of 

50 revolution disposed at an angle with the spheri- 

cal body axis. 

35. The mechanism according to claim 31 wherein 
said tapered bottom comprises two flat sur- 

55 faces intersecting one another and each dis- 

posed at an acute angle to an adjoining par- 
allel side wall. 
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36. The mechanism according to claim 30 wherein 
said continuous spring includes coils sized for 
causing adjacent coils to abut one another 
upon assembly of the spherical body within the 
bore in order to increase electromagnetic 
shielding, electrical conductivity, thermal dis- 
sipation and environmental sealing between 
the spherical body and housing. 
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